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Aim: Although radiographs of osteoarthritic (OA) knees are im- 
portant in clinical decision-making, they may not provide an ac- 
curate representation of disease status. This study compares the 
precision of standard radiographs with arthroscopic quantitation 
of the severity of OA to assess how accurately x-rays reflect car- 
tilage damage. 
Methods: Data were obtained from a cross-sectional study of a 
consecutive cohort of 110 patients who underwent arthroscopy 
for OA of the knee. Standing, weightbearing, AP radiographs 
were used to measure limb alignment and medial and lateral joint 
space widths. The severity of OA was scored by the method of 
Kellgren and Lawrence. Cartilage lesion severity was scored with 
a modified Noyes grading system. 
Results: Of Kellgren-Lawrence grade 1 and 2 knees, 52/58 
(90%) had minimal cartilage lesions observed intraoperatively; 
these grades therefore provide relative assurance that cartilage 
lesions were not present. Of knees with Kellgren-Lawrence grade 
3, 28/32 (88%) had minimal cartilage lesions and 4/32 (12%) 
had severe cartilage lesions. The presence of Kellgren-Lawrence 
grade 3 therefore did not indicate the presence of severe car- 
tilage lesions, resulting in low sensitivity and positive predictive 
value. Kellgren-Lawrence grade 4 detected severe cartilage le- 
sions in 11/19 (58%) of knees and was relatively specific. Medial 
joint space measurements were most accurate (79%) when sig- 
nificant joint space narrowing was present (< 2mm). A specificity 
of 99% and a positive predictive value of 93% indicated that the 
presence of joint space narrowing was highly reflective of severe 
cartilage lesions. However, a narrow joint space width failed to 
detect 20% of severe cartilage lesions, limiting this sensitivity of 
the measurement to 40%. If the medial joint space was not narrow 
(> 3mm), the radiographic measurement was less accurate in de- 
tecting severe cartilage (67%). Therefore, if joint space narrowing 
was seen on preoperative radiographs, it was relatively specific 
for severe cartilage lesions observed interoperatively. However, 
joint space narrowing failed to detect one fifth of cartilage lesions 
and therefore was insensitive. 
Conclusions: The validity of radiographs as surrogate mak- 
ers OA depends upon their precision in representing structural 
manifestations of the disease. We observed that the Kellgren- 
Lawrence grading system is relatively insensitive and failed to 
reflect many severe cartilage lesions. Our data further suggests 
that the presence of joint space narrowing in the medial compart- 
ment was specific but insensitive for severe cartilage lesions. We 
conclude that standing radiographs tend to underrepresent he 
severity of cartilage lesions. These observations pose problems 
for studies of OA which depend on radiographic measurements. 
Further studies are needed to assess the reliability of all imaging 
techniques as surrogate markers of OA by direct comparison to 
arthroscopic quantitation of cartilage lesion severity. 
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Aim: To explore the relationship between minimum joint space 
width (mJSW) and articular cartilage volume and thickness in the 
medial tibiofemoral compartment in healthy men and women. 
Methods: 28 women and 28 men without a history of knee pain, 
bone/joint disease or knee injury were recruited. The mean (SD) 
age and body mass index (BMI) for the women were 39.6 (11.8) 
yrs and 26.0 (5.6) kg/m 2, and 36.5 (13.2) yrs and 25.3 (3.3) 
kg/m 2, for the men, respectively. A knee X-ray (fixed-flexion pro- 
tocol) and an MRI of the same knee were acquired from all partic- 
ipants. Only radiographs graded 0 or 1 on the Kellgren-Lawrence 
scale were included. Films were digitized using a Vidar Sierra 
Plus TM digitizer and analyzed for medial mJSW using a computer 
algorithm. A sagittal, 3D gradient-echo MR scan acquired us- 
ing an OrthOne TM pMR (1.0 T) scanner was then obtained for 
each participant. Medial tibial (MT) cartilage volume and thick- 
ness analyses were performed using proprietary software (Chon- 
drometrics GmbH, Ainring, Germany). 
Results: Analyses were performed to evaluate the correlation be- 
tween mJSW and 1) medial tibia cartilage volume (VC) 2) me- 
dial tibial volume normalized to total area of bone (VCtAB) and 
3) cartilage thickness over subchondral medial tibia bone area 
(ThCtAB). In all cases, mJSW was moderately, yet significantly, 
related to all cartilage variables. Results are presented in Table 
1 where r represents the correlation coefficient. Coefficients of 
determination (r 2) were also calculated to explain the percent- 
age of variation in mJSW accounted for by variation in medial 
tibial cartilage measurements. For women, r-values ranged from 
0.744-0.764, 0.479-0.596 for men and 0.734-0.785 for all. 
Table 1. The Correlation Between mJSW and Cartilage Volume and 
Thickness Variables in the Medial Tibia 
Women Men All 
r-value p -value r-value p-value r-value p-value 
1. VC 0.744 <0.01 0.596 0.001 0.785 <0.01 
2. VCtAB 0.764 <0.01 0.479 0 .013  0 .734  <0.01 
3. ThCtAB 0.753 <0.01 0.511 0.008 0 .740  <0.01 
Conclusions: These data suggest that there is only a moder- 
ate linear association between mJSW and cartilage thickness in 
the medial tibial compartment in healthy men and women. Only 
55-58% of the variation in mJSW can be explained by varia- 
tion in cartilage volume and thickness in women and only 23- 
36% in men. Analyzed together, 54-62% of variation in mJSW 
is explained by variation in cartilage parameters. These results 
demonstrate that, in healthy individuals, mJSW is only partially 
determined by cartilage morphology in the medial tibia and sug- 
gest that other important anatomical features (i.e. femoral carti- 
lage volume and thickness, meniscal subluxation and others) may 
account for the remainder of the variance. 
